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(54) POLYMER. RESIST MATERIAL AND METHOD FOR FORMING PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material used for a 
method for forming a pattern, inducing high energy line and excellent 
in sensitivity, resolution and plasma etching resistance at <180 nm, 
especially <160 nm of wavelength. 

SOLUTION: This polymer is characterized by including recurring 
units represented by the general formula (1) (wherein, R1 is single 
bond or an alkylene group; R2 and R3 are each H atom, F atom, an 
alkyl group or fluorinated alkyl group; both or either of R2 and R3 
contain one or more F atoms; R4 is an acid labile group; R5 is H 
atom or an alkyl group and may contain a hetero atom such as O, N 
or S; and X is a methylene group, ethylene group, O atom or S 
atom). 
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[0050] rrr% ±lE®*ttSri*i±$it6fc«><7)« 
#i-*¥te3s, ^ (i) «*^¥ffi^**»frtt* o- 40 

( 1 ) WJtMttf* 7 0—100 80—100 

[0 0 5 1] *5S^^B»^b^*<ofifi¥*S» 
^Ste2, 0 0 0 — 2 0 0, 0 0 0, ^C3, 0 0 0 — 
100, OOOit^Cih^^SLV^ 
[0 0 5 2] ±IE»i»^k'&«lSr»iSi-6»'&, -J&W 




(6)-51 

4 if) , «as, ge*k as, aa»*) 

[0 0 5 3] h»»tt»ICtt<fc*lt*Ba! 

[0 0 5 4] :<7)»^, *$m<D\si?* htfflli, 

#H2, (A) ±mmft^ik&Vo (-<— *#HiB) , (B) 
W«S#J, (C) K»^»J«r*#-rs. d M^c 
(D) tftSttftti*. (E) i§j$PfiiL#J, (F) 
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[0055] r^-e, *¥&wx*ifem£tiz> (b) &ft<D 
x otemmmmt itii, mpl^^?*^*^/ y 

f/U-2-n-7;/^Fy?(7)^hyi, 3 - y b 

yK 3-^f/U-3-^ h^r^^/^K 
1 — y h 2 -ya/V — yK 

^ y y ^-yux^— tvK xf i/y^y^-yi/^y^f/ux 
— 7VK /o tVy^y 3-;^/xf/ux-f^, ^ 
^^>^y 3— yu^y xi^/ujx— fvK yptvy^y 

yU^ — ^yl^^X. — -^yU^ tVy^J) 

y ^~;v^—=ffVT^ ; T— b , t:°u>^ y /p^-y 
jn^,^— xA-Tir^— K fLS^-f^K fcVutf :/g£xi 
^VK mmy^^, 3-y h^r^DWy^f-zK 
3-x: h^rv^u t^V^x^yK ^ t e r t 
yK t e r t — y^yK ^n^U^^y^ 

— yU-^ey - t e r t -^^-/u^— y-yUTirv-— h^co 

4>-ct>uv^ bf&ft*om%£&M<vmftm&mhmnx 

fe^^o t°i/^^y yp^-y y f/ux- y- yur ir =f — 

[0056] ^fc, yym^tfv -*—o>mm&&±i? z> 
?te7^mmm£titzmm*mn<'tZ)t, 2-7 

yK 2, 3-v J 7;i/tnT-y-/K 2, 4-v 5 
7;utu7^y-/K 2, 5-^7/^n7^.y-;K 
5, 8 — v^/M-n - 1 , 4 -^O^^^^i^V, 2, 
3 -v f 7/utD^y> ? /U7^3'- yK 1, 3-^yyi^^- 
o- 2-^ni/^y— yK 2' , 4' -^7/^0/0^ 

>f:7^y>\ 2, 4 — i^y/u^-n h/uzn^, bV7/i<Jr 
ttT-i? h7;uft K^^vu-^ ^ Tir^ — h y 7 tvir 
DT-irhT^K, H7/l/tax^;wK 2, 2, 2 
-Mi7/i/tpxf-;^f u-h, jx^vu^:/^ y/u^- 
u:/^U— K xi^yt^^^yl^n^^yUTirT- — 
K m^yU^^f-^yU^-p ^/U^ y /Uy ^VK XL^yt-- 
3-t KP^r-y-4, 4, 4-h!i7/U/J-pyf 1/- 
K :x.?vu- 2 -y ?vU- 4 , 4, 4 - |> y 7;UtP7 
irhTlr-r— K x^yu^ ^9 :7yUxj- n-^yx: — h % 
xf/u^y^7^tP7 p p t°^-^— K x^yt^o-^;7 
yu^-u^n t^yur-trr-— K ^ = ?'ji"<—7/i>jru Hr9 
y y xi— h % xi^/u- 4 , 4, 4-hU7;^p7th 

Tir^— K x^yU— 4, 4, 4 — h y 7yUtP7'f U 
— h^xv^yU—4, 4, 4-h!j7/UtP^Ph^- 
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K xf^Mi7yi/^P^;u^^-h x xi^yU-3 — 
( h y 7;ioJru y ^yu) h , :x^yu h y 7)^ 

ntVi/^-h, s-xf/uhy7;u^-pTtr-h, 7 
yl/^-D i/# n^^-if-^ 2, 2, 3, 3, 4, 4, 4- 
— ^yyu^n- i -^y — y K x> lf i t 2 , 
2, 3, 3 -f$7>Vjru- 7, 7-v J y^yU~4, 
6 >v^>\ 1, 1, 1, 3, 5, 5, 5 — 
-?$7 )\sjrv< s s9 V- 2, 4-^^"^, 3, 3, 4, 
4, 5, 5, S-^^^yi^ n-2-^vy y~yK 
/0 3, 3, 4, 4, 5, 5, 5-^7 , ?7/l'$-a- 2-^ 
y^/y, yy"p fcVU — 4, 4, 4 — h y 7^to7 
t h7tr- K yf/^-7/u^nfty^h, y 
^yU/^— yybpd-n ( 2 - y ^yU- 3 - ^^r-y-^^-y* y ^ 

— h) , y ^-yu/>— ^yu^-uy^y^i— K ^^^<— 
7)Vjrujr$ $ y xi— y^yi^-2, 3, 3, 3-t~ 
h77/^tP7 e Pt: , ^-h, y ^yi^ h y yyu^-nrir 
h7-fef-h, y ^yu h y yyu^-nrir h7tf- K 

1, 1, 1, 2, 2, 6, 6, 6-^y ^^yu^-n- 

2, 4 - — ^r^^v 5 ^-^, 2, 2, 3, 3, 4, 4, 

20 5, S-^^yyi^n- l--0-^y— yu, 1 H, 1 
H, 2H, 2H-/^ ^yu^-n- 1 --r^y— yK z^— 
yyu^p (2, 5-v^y^yU-3, 6 - v^^l^T — 
^xl^/^) ^y ^-yUxi^vVK 2H-^°-7/UtP-5 

~y^yu-3, 6 -v^^^r-y-y ih, i h, 2 

H, 3H, 3H-^7;UtP/ty-l, 2~i/*— 
yK 1 H, 1H, 9H-s<—7/^$-u-l-/-rS — 
yK 1 H, 1 H-^— 7>\s*x2jr? $ J— yK 1 H, 1 
H, 2H, 2H-^'-7/l/tot^y-/K 2H-/^ 

— ^yu^-n-5, 8, 11, 1 4-"r b 7 * ^yi^-3, 

30 6, 9, 12, i5-^y^^w^7^/y> 

^yu^-a f> y ^^yUT ^ 7 JVJrxi b V ^^ri/yU 

7^y, ^yu^u - 2, 5, 8-hyy fvU- 3 , 

6, 9 - h y ^-^r-y- K^^7^^y ^yl^n^vvK 
yu^-n h y ^V^vuT ^ V, ^yu^-n h y t°yu 
7;y, 1 H, 1 H, 2H, 3H, 3H-/>-7/^o 
V^^rX^- 1 , 2-v^— yK hyt^yi-^n:/^ y — 
yu, 1, 1, 1 - b y ^yu^-o- 5 -y ^yu- 2, 4 — 
^dr^^v^^-V, 1, 1, 1 - h y ^yu^-n- 2 -^"n 
3, 3, 3 - b y ^yUTf-u- l -yus<S — 

40 yu, 1 , 1 , 1 - b y 7/uJru - 2 -^n t'yUTirT- — 
/^7^tpyf^rh7t KP77y, ^yu 
^-d (T^f ;i/f h 7 t: KtP^v >-) , ^yu^-n-r^ 
y >\ ^yu^-o (1, 2-^^^y^p^j- 
>0 , ^yU^n (1, 3 - ^y ^-/l-is? a^^r-y- 

% /p t° L/ y U 3 -/u h U 7/u^ p y: f-/ux-f 
yuT-irv-— 7 p p tVy^y 3-yu>f /ux-f /t/ h 
y 7/utpy ^yUTir^r— h, h y ^yu^a y ^-yug^^ 
y^-yu, 3-hy7/UtP/: h^^p Wyi^f 
yK /<-7yi/tP^p^tyy, ^PtVyi/y^ 

50 -/uhy7^p/J^/ux-f>'K b V 7/ujraB8&7 r 
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7^/K 1, 1, 1 — h D y/U^'v — 5 , 5— v^^vu— 

[0 0 5 7] *T*g#J^ftffl«:tt, ±^<-;*8HIB 

1 0 OgfS (lilf|5, J^TPC) 0 
001 ^1:2 0 0-3, OOOW^^o 

[0 0 5 8] (C) tflft<DWt9&&Mb Ltlt TIB-« 
S; (7) (7^!>Aa, ^ (8) ©i?7/>^/HI 
ft\ (9) O^y^^ARWf*:, j3 ->5r h > 

[0 0 5 9] (R 30 ) b M + K" (7) 

(f£U R 30 (±Sii:i-i2OE«fc #«dfcXteSt 
^ot/u^a^ KXK 6 - 1 2 or y -/wisxfiK* 

A, */u* ~ Jeu K"tt#*«tt»Sl>r^-^*r 
btt2Xli3-Cfc5. ) 
[0 0 6 0] R 30 <7)T/t^/U<^£ LXtt^^^S, 

H 2 



20 



32 



R 31 — SO2— C SOz— R 

Xli»tt©r;u^;wSXtt^p y v<br/v^/H, J^iR 

t6-i 2cory -^sxtt^ n y >>fbr y -/ujsxii 
2<or7/^SSr*t„ ) 
[0 0 6 2] R 31 , R 32 (D7/^;H<i:LTtt^f^ 

y ^ i/^/v&zf frmif h ti z> B Any ^^r/i^^^s t 

lT(ihy77!/tp>f-^l, 1, 1, 1 - h y 7;ut 

^yl^S, 0—7* h^ci/y^—/^, x hdrV7x^/U ^ 

R 34 R 35 

I I 



30 
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p — ^ h^v^mxvU-^ m— > h^v^ ^nxi/t^ 0 
h3^>:7;r.~/U&, ^ h*^7s= /Ug, p-te 
r t — y N^^7xn/Ug, m — t e r t — :7* h 3r '>:7 
x n/l/S^r^p^rv'7x^;U£, 2 - ^ ^/^^^^ 

3— ^TM^m^/Vg. 4 -7« ^/V^o: — 
^^)Vy 3ixi/uS, 4 - t e r t -7'f;l/7xx;uS, 
4-7'f/U7x^S 1 ^^f;l/7xx;US§(7)r^ 

^36, y ^^^mmmtfbtiZo K-o**t*tt 

y-iY^jri/^ hVyis—b, 1, 1, l-hy7/u^ 
h*(7)7^oryu^^/w**- hv/u-h, 

1, 2, 3, 4, 5 '^^/U^n^yif VT^yU 

[0 0 6 1] 
MS14] 



(8) 

p — tert— y h^ri/7xx;US, m- t e r t 
-7*h^^7x-;uS*wr/U3^r'>7x=/l/S, 2- 
^T^/V^^^/Ug, 3 — ^ ^Vl^oiXVU^ 
y jr. xi/Ug£, rc^/U^7^ixi/U^ x 4— te r t — ^f^JV 
y xx;l/S N 4 — Zf^/^y /^S, ^/U^zn^/U- 

y-/i/S^ it(i7;utD^yifyl, ^pp^y^> 

g, 1, 2, 3, 4, S-^V^/M-n^^-tf 

[0 0 6 3] 
Iltl5] 



R 3v - — S0 2 — O — N=C — C=N — O — SO2- 



,33 



(9) 



«au r 33 > r 34 . R 25 ttikm$ki ~~ 1 2o>m 
S, J^^ic6~i 2 or y-^sxi^ny^kr y- 

^SXIiS*87-i 2(or7^^SS:*to 

R 34 > R 35 ^SV>(c^LTil^it^^jcLT^J: 

<. mvtMm*Mf&i-z>m&. r 34 , R 35 te^^u£ 

*ft 1 - 6 (7)E«X(iMt^r/udf u>-&£i& 
i- 0 ) 

[00 64] R 33 , R 34 , R 35 <DTA^/U|^ ^n^y 

ftr/v^/us, ry-^i, /Npyyftr y — ^m, r 



R 3 1 , R 32 r^P^U/ct>OirIWI^ 

[0 0 6 5] ^^(Cfi. ^Jx.f^ h y yy^o ^ * V* 
y^7i^7x^3- h y :7/i^o ^ ^ > 

P^/^^m (p-tert-^ h^r^^^ixi/U) 7xX 

— K-^A, p - (p— tert — 

JO y h^r>>^^xiyU) 7xX/U3- K— h y ^yU^" 
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^ y y ^^/UT^i^m h y ^m^/u^/u^—^^ hii7 

/U2f-n y y ^^yU/fcvg? (p— tert— :/ F^^i 
/UtfsVB&fcf:* (p— t e r t — Zf h^f'>7xx;U) 7x 

:^u;*/U7t^r>i^ h y yyu^ay y y^/U/t^gg h y 
X(p— tert— y y^r-yy zc=-)\s) ;*yU;*;cx y A N 
p - hyuniy^/i^ygg h y y^^yu^yu-T^y p 

— h/i/xy^Myi ( p — t e r t-7'Ky7x^ 
yu) m^/i^/u^ - r> A, p — hyu-^ny^yt^:/^ 
tfy. (p-ter t-y^^'>7x^) 7x^/U^;u 

yi», p - hyl^y;*yl^yg£ h y * (p-ter 
t ~y V5ri/7 zc=-jv) 7.;U^nr> ^ J^y/^Hruzf 
^^^/U^^^h y ^ai^/U^/U^^^ A. :/yy*yU 

*ygl b y ^zr.^/i^^/u^^^A s h y yyu^n y y y 

vWl^ygg h y y ^Vl^yUtf^^A, p - h/Uzr-^^;l> 

*^g£ h y y ^v^y^^y^, h y yyu^ny y 

S'/v) J*yu-tf^yi^ p — hyu^^^yU/fty^v'y 
^rvvuy^vU (2 — ^-=^y n^^ri/yU) ;*/u^-y 
b ] J 7/Utn^ y V^yUAh Vgftv^y ^/U7a=- yu;* 
^^H, p — hyu^v^yUTft^gfcv^ f;U7xn/u 

^/U/fc^y./^ j. p ^yUThn y y >;*/W7fc y^i^y D 

^y;U7x^7>;u^^f7^ > p — hyu^>^yu^>- 
g^iyy o^^r->ylx^ai^yU^yP^^ y A^O^zny A 
Jfi, try. (-O-g y^yUtf^yl/) v?r/^^y, 

(p - hyl^ny^/Uzftri/u) v^7/^y, (3r-> 
l/^^yl-^^iyw) v?T^^y, tf;* (v^y u^^rv'yU 
.x,u^~/u) i/r/^^y, if* (v-y u^y^/u^yu 
7^-yu) ?JT^*#>, (n-^^yu^yu^^yu) 
^r/^^y, tr* (-r yy^yuxyt^—yu) v>ryy 

yy, tfy. (s e c-^f;^;^=/i/) *JTV*$ 
bTX (n — tVu^yu^^yU) v/r/^^y, bf 
My/at>^yu^^;u) v>ryyy>\ fcf* (t 
e r t -y^yU^yu^^yP) i?T*S*#ls, tf^ (n- 
T ^yUXyU/J^yl/) v^T/^^y, tf;* UVT^^ 
tf^ (s e c-T^/^W 
~yU) ^7/^>, fc** (ter t-7;;i/X;l/^x 
yu) i^7/^^y, 1 -C/^ n^^r v-yu^yu^^yi^— 1 

- (te r t-^y^;^-/u) i^7/^y, 1- 

n^^re//U^/U^^.yu— i — (te r t-7;y^ 
yU*:=.yU) v?7/^y, 1-ter t-7;/M/^ 
~yU- 1 - ( t e r t -y^yU^yU^-yU) -///^ y 

y^v?7>/^>», fcfx-o- (p-hyu^y 

( p - h/u^i v^yu^^yu) -a-^^m^yu^y ^-df 
t'JX — o - (p - hyu^^^yu^^iyu) — a - ^ 
:yy n^^^yuyy ;^3rv/i^ t c ;*-o- (p-hyU-^ 
>*/U7i^/u) -2, 3-^^^^^^-V^y ^-^r-> 
A, t'^-o- (p - t>yuzny;*yu*-yu) — 2 — y ^* 
yU-3, 4 -^O^V^^^y ^^r->^, t^-o- 
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(n-:/y y^yu*—/!/) -a-v^y ^yu^y ^-^r^ 
A, fcf^-o- (n-^y yXyU*^yU) - a -i/Z7 ^ 
^yU^y^^r^A, fcf*-o- (n-yy y*yl/*~ 
yu) — a — u^Jcis/Utf ]) ^-^riy^, fcf;* — o — 

(n -:/y y*yu-*~yu) -2, 

y^J-^r^jU, t'^-o- (n — zf* >^yu^^yu) -2 
-y^y^-3, 4— <yy z^v^yyy ^^r^A, 

-o- (y y y^/t^^/u) - a - >*y ^y^yy 3r*cis 

A, k^ — o — ( h y yyi^o y y y^yi/zt^yu) —a 

/£> -v^y ^-yu^y t^yA, tr*-o- (1, i, 1 - h 

t^- o - (te r t-^^y^^^/l/) -a 

- >>y ^vu^y ^-^v-^, t^-o- (^— yyu^-n^- 
y^^^yu^^yu) - a -y^f;u^y^yA % t*^. 

-o- (i/y n^=3r-y-^^/u^-ylx) _ a _^5vu>/ 
y^^rv^A, t^-o- VXyU/^^-yU) - a - 

v?y ^yu^/y ^^v-^, t^x-o- (p-^yU^-n-<>' 
if^^yU^^yU) -a-^f/U^yt^r^, tfy. - 
o— (p— t e r t — z/^vt^^if ^Xyl^^yU) — a 
20 -v^y ^yl^yy ^dr>A, tr^-o- (^r^U^^yU^ 

y W^W*:. 2 - v-y o^dri^yU^yUTK^yU- 2 
- ( p — hyU^^^yU^^yU) y^o/N^ 2~-fy7 P o 
brVi^^yu^f^yu— 2 — ( p — h/l-^* V^yW^^yi/) y°n 
s<lsm<0& -y- hXyU7fc>^2gi£, v?^^^yUv?^yW^: 
v^^yy n^^iyyuexXyUTjN^^^v^^yU^V'pzg 
p — hyu^>^yu^^^2 , 
y^, p — Hyt^^>^yu^^^2 , 4— y^hn^yy/u 
J0 hci^^^yu^/^^— 1, 2, 3- 

hy^ (y^y^/u/t^u^y) ^oify, i, 2, 
3 - h y ^ (by y y v^yu^^yw^-^^) ^ 

yify, 1, 2, 3-hy^ (p - hy^v^yu^^yw 
t^r^) ^<>if ^^co^yu^^^ai^^y^^^, ^y 
K-^^-hy7U--h, y y yi^-Y ^ K--Yyu— 
hi/U— 5 -yyU/KyU^^- 2, 3 - v^yutf^ 
^ )V- h y 7 K 5 -y;u^^y- 2, 
3 - v^yl^^rW ^ K— -fyU- hv/U- K 5 - J yu 
tfyM^-2, ^ K — ( n-zf 

40 ^-yu^yu^^.— h^<7^-< ^ Y—'itv—^tV'fo^— bWM 
ft*$tfmifbtlZ>ffi. b y ^yu^-ny y v^yu^vg^ h 

y 7x^/1/^/1/7^^-7^, h y yyi/^-ny y 

Kp-tert-yh^^i^) v?y^^/U^yU 

T^^yju, hy7/^p^^y^/u*ygthy7, ( p - 

te r t-yK'77x^) ^yUT^m^i^, p — hyu 
m>^/U7^>g§ h y 7x-/i/^;U*^')A > p - h/l/J- 
y/^yU^Vg^ (p-ter t -Zf b * ->7^=^jU) i?7 
x^/l/^/U^^^A, p — hyU^n>^yU7^>'^ h V X 
(p-ter t-y" h^-y7x^^) ^/UT^^y^^CO 

jo ^^y^it, tr^ Hy-tfy^/w^n/i') v^ryyy 
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>\ tf^ ( p — hyu^iyjxyi^^yu) -JTV*?^, tf 
^7^^>, fcf;* (t e r t -^y^-Xyl^—yU) 

r/^y^r/^^yiSfc tf*- 0 - ( P - 

^-o- (n >;*yl^^yU) -a-v^^A-^y 
6 0 fc*3, ±IEIHB^Jttl««rWtt-CXtt2«fiLJi«: 

[0066] m$&±m<?>m&m±. ±^<— *mm 1 0 0 
*s*j»i<* flS*ao5«Mfc*ds*s»&}as*>?), 15^ 
[0 0 6 7] *$m<nisi?* h*r»^tt, Mt-i&ffi^tt; 
[0 0 6 8] tSWb^H, »»£»JJ:!3 38^*1* 

n^ r >f;l/«^|fiiJ:t5: kfcX'ZZ *l¥5-2 3 
2 7 0 6 -£§\ l5]5-2 4 9 6 8 3^ (HJ5-15823 
9-*§\ [S]5- 2 4 9 6 6 2^ fs]5-2 5 7 2 8 2^ 
[5)5- 2 8 9 3 2 2^ (W)5-289340 ^#^IE 

ft) o 

[0 0 6 9] w<z?J:5 3fc**ttft;^*i:U-Ctt, 

[0070] »*«iictt, m—»<nmw5mT ^>mt l 
r, r>-^~y\ ^^/^r^v, xf/i/7;^ n-y" 

n fc°yUT S V, ^y/Df/UT^, n-yf/U7; 
>\ yzf^/UT ^ >\ sec —Zf^-fVT % t e r 
t -if^fVT X >\ * ter t-7;;i^ 
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/^7;y, r^7^ y, Kt^/vt 5 >\ -tr^yu 
T^>\ yy^7;y, ^-^-ui^-jt ^ >\ ^ h ^ 

-^Pt>r^y, ^y^at>7^y, s^-n-:/ 
*5-}VT % ^-T y^^yi^T ^ v. sec -^^vi" 
7;y, ^ y, v^v^ p^>-^yuT ^ 

^ y, v^^^-yVT ^ >\ -yur ^ >\ v?t^> 
yUT^>\ v> Kr'vvi'T ^ v?ir^vUT^>\ N, N 

>*jt 5; >\ n, n — iy^^^^r F7^f yy^y^ ^ 
Wi6s«^stb, *HjRo/iBjiS3isr ^ tr, hy 
^f-/yr^y, hy^^vi-T^^ h v - n -^a t°yu 
7;y, h y-r y^p e^r^ MJ-n-^f/ur 
hy^y^^r^y, hy- sec -yw 
^ h y -o^y^r ^ h y n^v^-yur s 

20 h y — ^->yUT^ MJ^^P^^^7-;.y, 

hy— ^W^y, hyt^f^7^y, hyy^/u 
7^y, h y ^i^yur ^ v. h y ->y^r ^ h y 

i?^yux^>\ N, N, N * , NT -f h^yf^^f 
yy^7^y, n, n, n' , n' -^h^^^-y^^ 
yy^7;y, n, n, n* , n* ~f h^^f^rh 

[0071] aar^tim «x.tff?-?< 

30 >mm^£th% 0 ^f»7^aat^s«r^a 

N-^^yi-r^yy/. N-^.^yi-r^ y v> N-^ot 0 
ywr^y^. n, N-^^^yur^y 2-^^yur 
^y>. 3-^^-yur^y^, 4-y^yi^r^y>. ^ 
^-yur = y tvur ~ v hyy ^y^r ^ y 

2-^hP7^yy, 3-^hP7^yy, 4 

hn7^!iy, 2, 4-^hP7^!Jy, 2, 6-v 5 
^hD7^1Jy, 3, 5-^hP7^yy, N, N- 
v J ^^yH-yU'^ i/v^) , v^^m^yu (p-hyyu) T 
^0 ^ ^f;^7x^;U7?>, hy7x^/t^7;y, 

7x^i/y> ; r^y, ^^^yur^y^, y7;;t7^ 

yu, 1 -y<f;ut 0 p- yu, 2, 4 - i/ * ^)\» tfo — yu, 
2, 5 - f/yt'P- yu, N-^ ^yut°p— yu^) , 

yf7y'-/^) , -Y^^y-y^** (^jxf^^y 
y^-yu, 4 ^-yu-Y ^ yb % 4 ^yu- 2 
^^yu^T ^y/y-yu^) , t°^:/-yu^^^, 
50 l£^f*\ tfny>»*»: (^Jx.f^t 0 n y V, 2 - ^ ^yu 
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31 

v>>\ N-^f;Pt°a!j^^ t°o ]} is J >\ N-^^ 

y^y, 4- (l -^a-^v^vu) t°y>>>\ v^^f- 
/ut°y hy^f/uey^y, hyx^eyv 5 

>\ 7xx;ut°y v^y, 3 2 - 7^^/i^M°]) 

v>>\ 4 - t e r t -:/^/V-t 8 y v>>\ i/7^~/\s\?V 

t°yv>>\ is* h*i/¥ ] J 1 -^^yU-2-t°y 

itis, 4-fpy v^yey v^y, i-^^/w-4-^^ 
=:^ey v'y, 2- ( i -^^-yu^o tvu) ey-^y, 
T^yt'y^y, i/^f/ur^ y t^^yf) , t°yy 

»5fltflc, ^y^yK-/^**, iH-^y^/-;H 
W*. ^fyKyyiif^ ^yy«** (flijtrMv 
yy, 3-^yyy^fchy;^) , ^fy^yyy 20 

yyyyy^, dft/5yR*#, ^r/^ 
■p-y 7 * 7 it^tumfc yv^mmft. ^ 

y ^vKa»«c, */i"<y—/i'ffimft* 7xtyhy^y 

n.wfts vis^mmi*. 7=m>nmtt. 1. 1 

o-7ifyhoyyR*#, r^>t^{£, ttV 

^ryyym 

[0 0 7 2] MM, *yuzK^^SSr«-rs^**<k-&« 

tx^-v^^, ^ y a^f ^y vvuu^ >">\ n^;y 

>\ *^3r~ y ^-/vt =7 ^-^ , *U;tf-xi>\ V is 

3-7;/e7^y-2-iJ/^y^ ^h^r* 

CH 2 CH 2 0(R 41 0) S R 44 
N — CH 2 CH 2 0(R 42 0)tR 45 
CH 2 CH 2 0(R 43 0)uR 48 
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30 



4k&Vot it 3 -try ^y^/^y^, p-v*^**^* 

mik&Vv, 7;U3-;uttta«fc^ft t Lttt, 2-t 
Kn^yt'y i^y, 7;/^l/y-;K 2, 4-^r/y 
VS^d"— /K 3~^yK^M^y^t ^ 
yx^y-;u7^y, ^x^y-;P7^y, hyx^y 

— /U7 ^ >\ N-xf-/u^x^y-;f/7^y, N, N — 

^^■yu^^y — /ur ?y, h y y^p/v-^7 s 

2, 2' -^f;yi/x^y-/K 2-7;;x^y 
-/K 3-T ^y-l-:/*/*/ — /u, 4-7;y-l 
-7?/ — /K 4- (2-t Ko^yxf/u) -^yu^y 

>\ 2- (2-t Kp^yxf/w) ey^y, 1- (2 

-t Kn^yxf;!/) t^^v^y^ 1- [2- (2-t 

^y— /k 1- (2-t Kp^yx^/u) tfpy^y, 
1- (2-t Kp^yxf/u) - 2- t'ny^yy, 3 
— t°^y^y- 1, 2-/0^^^-/^ 3 — t°ci y 

2-7 p n^y^t-/u, 8-t Kp^-y^-p 
^-yy 3-^-f^^yv^y-;K 3 - hP^y-yK 
1 ^/u- 2 - fcfn y i?Z/3L# j — /K 1 -Tv^y 
>^^y— 7U x N — (2-t Kp^yxf/u) 7Z)\"< 
K h\ N — (2-t Ko^yx^/u) ^ y - z3^>-r ^ 

h\ N-yf^A7;F\ N, N-^^A^/Ui* 
T S h\ Tir h7^ h\ N-^^vUTir h7^ h\ N, 
N-v^^vwr-fc hT ^ h\ t 0 7f-VT * h\ -<^X 
7; K«j&s«W*S*lS. f 5 KR«*i Lttt, 

[0 0 7 3] TIE— «* (10) RXfi (11) "C 

^ $ n 6 mmmt&vo * ss^-t- 6 r t t>r-# ^ Q 

[0 0 7 4] 
[ftl6] 



(10) 



CH 2 CH 2 0(R 47 0)sR 49 

N — CH 2 CH 2 0(R 48 0) T R 5 ° 



(11) 



H 



R 4 1 , R 42 , R 43 . R 4 7 > R 48 tt*tt-PixSSSc 
LTiEm«, »tt«ttXtt«tt<0«*» 1 - 2 0 ©7/U 

^L^yl, R^^ R 45^ R 46 > R 49^ R 50^ m ^^ 

mmmi ~2 o<DT/^/umxnr * ym&^^. r 44 

£R 45 . R45 < > :R 46 % R 44^ R 46 % R 44^ R 45^ R 46^ 



50 



r*9 tR* o te*fr?tim&\.xm&Mf&^xi>£\,\ 

S, T, U=0(^<t^. R 44 , R 45 , R 46 , R 49 . R 50 
[0 0 7 5] ^rT% R 4 1 , R 42 , R 43 , R 47 , R 48 <7> 
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tt, y^yyK, xfuyS, n -^n tvyg, 
/nt'!/yl, n-7'fi/>S, ^fy^fi/yl, n- 
-<y^uy^ ^fy-<yf ixyg, ^3ryyy^, y~ 

i/y^, 7^yyy^ yy n^y^yyg, yyu-^ 

[0 0 7 6] £fc, R 44 , R 45 N R 4( \ R 49 , R 50 (7)T 
/ix^yU^^LTfi, »l-20, &£L<tel- 

y^vug, ^^m, n-yot^i, ^yy°nt° 

yt'fi, n-^f/H, ^y^^/U^. t e r t -:/fvU 

n-^yTvi^. ^y^yf;wl, ^^yyu^ y 
r^yt^. Kv^yyuK, h!ir^£, *y*n 

[0 0 7 7] jEJC, R 44 £R^ R^tR AG . R 44 R 
4 <\ R 44 ^R 45 ^R 46 , R 49 <t R 50 ^fl^^i-5^ 
£\ 0., «t *9 «F* L. < 1 ~ 

[0 0 7 8] T\ UWilWO- 2 0<Dm$kX&> 
«t»)»4L<ttl-10, IW^L<{j:l~8(D 

[0 0 7 9] (10), (11) <Dik&m t IT 

AffrWlCli. {2- (y h^r^y h*y) ai^ 

yu} T;y, {2- (y b^f-y^h^y) ^7" 

r;y hyy [2- { (2-y h^y^h^y) 
y h^y} m^yu] r^y. h y * {2- (2-y h^f 

y^n h^y) zr.^-/u} T ^ y, hy*{2-(l-yh 

^y^h^y) ^-^/u} r^y. hy* {2- ( 1 

h^y^n h^y) ai^vl/} 7;y h y * {2- ( 1 - 
ai h^-y^d/J^y) zn^/u} r^y hy* [2- 

{ (2-fc Kndryx h^y) 3i h*y} ai^vU] 7; 
y, 4, 7, 13, 16, 2 1, 2 
1, 1 0 - v^Tif fcfv^ C2 [8. 8. 8] ^^r-y-n^ 
y, 4, 7, 13, 18-f h7t^f-l, 10-v 5 

rf t'y^p [8. 5. 5] jx^znu-y, i, 4, i 

0, 1 3-f h7tW-7, l*-*JTWis9v* 

y ^t^j y, i-rf-i2- y /7!)y-4, 1— rif 

-l5-yy£y-5, 1-Tif-l 8-^7^-6 

»tfs*£if e>*L3 0 ^f(:»7 ^ y, r-yy», 
t'n 9 yy^^ try^^RW*, ^yyyi^, 

TSyfiftRiSfls:. fc Ko^ySSrtt5^8»b^ft, 
fc Kn^y7x=;uS^tf6^II^, Tyu=»- 
/H4M*ffc<fi*, T S KRW*, S KK«», h y 

* {2- (y h^yy h^y) ai^vu) 7;y hy* 
{2- (2-y h^rv/xh^-y) ac^vu} 7;y hy 

* [2- { (2-y h^y^n^y) y t^W ai^/u] 



(18) 4${pJ 2002-145962 

7;y 1 -Tif- 1 5-yy ?y-5^W£LV\ 

[0080] ft*5, ±f£i&SfM^Wi i m&mkxx 
&2mu±&m.&&t> j &xm\<^z>ztfcx£, ^la^* 

ftfi^— ^il 1 o om^nx^xo. 01-2^, ^ 
tdO. 0 l^l&tffftMX3bZ> n la^fi^O. OlgtfJ: 

[0 0 8 1] *<WaJh3Ht LTIi, WKDim^XVT/l- 

*!)&i&fc^<Dmm&&mk-tz>&*&3 9 o o oj^t 
io <D{k&m, m^2, 5 o oAUTofs^T-ay^y— >vih 

[0 0 8 2] 5)^12, 5 0 0^TW7xy-/Ufe^V> 
fitf/wtfyRRifffl^ LTte, tr^y^y — yi^A, fcfx 
7x7-/^, tf^7x/- yUS, 4, 4 - fcT* (4' 

- fc h'P^y7xx;U) h y * (4-fc Kn^r 

y^^yu) yyy, 1, 1, i-hyy (4* — fc K 

nary7xx/u) ^^y, 1, 1, 2 - h!)^ (4' - 
fc Kn^ry^^xvu) m^y, 7x/-;u7^ Wy 

[0 0 8 3] jB*tffll^ttS«*aJt#J^«i: LT 
tt, fc^ (4- (2' -f h7t KPt'7X/l/^'» 
7x-;t/) yyy, fc*^ (4- (2 ' -7h7t Kp7 
y -/V^r^r^y) 7x^yU) y ^ y % fc'y (4-tert 
h^r^7xx/u) y hf* (4-tert 

b^yyjyu^^yu^-^yy ^^yu) y^y, t*^. (4- 
t e r t h^rv'y&yU/tf^yl'y ^-yu^-dp-y^rc^yu) 
yyy, tf^. (4- ( l ' h^y^ h^y) 
i(? yu) y^y, fcf* (4- (1' -xh^yyntvi/^-^ 
y) y^c^yu) y^y, 2, 2 - tf x (4* - (2' ' 
-r F7t Kat 9 7^/^^y) ) y'o/^y, 2, 2- 

tr^ (4* — (2' ' -7h7t Kn77-/^'y) 
y^^yU) y'a/^y, 2, 2 - fc** (4* - t e r t - 
7°h^y7xx;U) y'n/N'y, 2, 2-fc'X (4' -t 
e r t - 7" h^^/^x;i/t^y7xx;u) 
y, 2, 2-t** (4 - t e r t-^h^^/U^U 
y ^yu^^ry^n^yl*') T^p/^y, 2, 2-tf* (4' 

- (T ' -xh^»yxh^'» 7xx/i/) /n^y 
^ 2, 2-t'y. (4* - (1' ■ -xh^y7 p Pf;l/^ 

y) 7i^) /p^y, 4, 4-tr* (4' - 

( 2 ' ' -7h7tKnf7^t^y) y zn^/lx) ^ 
e r t-y^yU, 4, 4-fc°* (4' - (2' ' 
-7h7t Ko7 7^Wy) y oi^yu) ^^!^te 
r t -y^-yU, 4, 4 - t** (4 ' - t e r t -7*h# 
y7x^/U) e r t-y^-yU, 4, 4 - fcT* 

(4-ter t-y" h * i/jl fViS^ivjr* y 7 =. —yU) 
-^j^g^ t e r t - y^-yu, 4 , 4 - ( 4 ' - t e r 

t h^y^yi-^^yuy f^^y7xx;i.) ^$:g§ 

50 t e r t-T/^K 4, 4-fc'* (4* - (1 ' ' -ac 
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35 



36 



4, 4-fcT* (4' - (1' ' -J. h^rf^n tVU^^r 
>0 ^^n/U) t e r t -^/K ^ (4- 

(2' -f h7tKnt'7^t^» ^^n^yu) >^ 
(4- (2' — T h 7 t Kp7 7^/^ 
^^i^/U) y ^ (4-ter t-/h^ 

v"7jl=. y hi;^ (4-ter t-^h=^^> 

^/U7^-/U^-dr^^^^/U) y^>\ h!)^ (4-te 
r t —Zf b**S*)t\s'&~Jl'jr*r^* c f'Ji'Z? ^=-;v) 

>\ hy^ (4- (i' h^v^ b*i/) y w 

f\A 7<#>\ b y * (4- (1' -xhdr^DtVWt 
=3ri/) 7x^;U) 1, 1, 2-hy^ (4' - 

( 2 ' ' -f h7t Knt 0 7^/^^) ;7^=A0 ^ 
1, 1, 2 - hyx (4' - (2' ' -^h^b: 
Kn7 7^t^f-» ^ji^/U) :n^>\ 1, 1, 2 — 
hy^ (4 * - tert -7>^'>7x^) >\ 
1, 1, 2 - hyT, (4' - tert-^K^;^ 
^t^'>7s^/l^) ^l^V, 1, 1, 2-hy^ 
(4* - t e r t - ^ h^^;^-/M^t=5f 
zn^/U) 1, 1, 2-MiX (4' - (1' - 20 

xh^-v'Xh^^) ^oi^/U) V, 1, 1, 2 — h 
(4' - (1' -xh^^DtV^^fi/) 7x^ 

[0 0 8 4] h»»+tc*5»t5*<WaJh 

l:»Lt 2 0»HT, ff* l< 14 1 5«am5. 2 

[0 0 8 5] *3BWt?ttffl-e#SiS<Wl«t|-h»Jf±7 ym* 

BP*,, vuvi^u- if— tf>f8Wlcj;o 
T-<-^^y ^-^^K^bXfiT/^ y Bfmt^tLk L 

SKBftflioWlll, t Ko^ri/S^fft^lit Kn^«> • 

tTCSSAOffii: LTIi, 1 0 OSBlc: 

»4L<(4 15«^T-C*)5o 20 

iBIRtt3fts«Ti-S. 50 



[0086] *mw(D u htwtcjL s<—*mm t 

xxSL^fkRow yr^y /mxtt-t<o»i»ff 
^il^Mt/^ yr^y t co 3 *> 

£<7)3&3vMi4 7u^fi^f£, fc 3 v y/uaou* 
[0087] ^mm<ou^^ bwrna^ ±Mf&ft\**b 

[0088] #i^Ji:Lt^Ntyi4w 

t><D^£?£L<, /^7/UtP7/^;^yt^ri/x^ 
C-4 3 0J, TFC-431J (U^-fttfeffi*:^ ^ — 

(1*) fit) . -V—yai/ rs-i4ij, rs-i 

45J , TS-381J , TS- 3 8 3J (^ftlt>)i 
ffi^ (W) fit) > ^y-Y y fDS-401j , TDS 
-4 0 3J, TDS-451J (V^i*ttt ¥4 * ^It 

(*) i5i) . ^77 TF-8 1 5 1 j , TF- 1 
7 1J , TF-172J. rp-1 73J , TF-17 
7J {-XB^^^XM (*) fit) . Tx-70-09 
2j , TX- 7 0-0 9 3J (^ftlfcfta<b¥lt 

(*) fit) ^^^tfSC^^T*#5o $?^L<f4, ^tn 
7-K TFC-4 3 0J (^^y-^A (ft) fit) , 

TX- 7 0-0 9 3J (««fb^X^ («c) fit) 

[0 0 8 9] *:|g^<73^^ — >^*fe{C*3V^T«, 

^^^^&r*B$lii:^o. 01-0. 5 u m^/^6ct ^tc 
:W*yh/^"M'C6 0-2 0 0 < C, 1 

s^fci^y^-^-rso ^sr»fiR-r 

ZtcfrO)'** ? £±fSc7) HiI±tc/j^-t- 0 
(C*5V^-CttK« 1 8 0 nm^T^iS*^, ^i^f^U 
— if— *»*L<«:0. 5-100mj/cm 2 Mt 
<CSJ:^(cffi»*L^S, ^-7^^-hK'60-15 
OX:, 10#-5M, $^1<|±8 0-13 0U 3 
0g?-3^^ hx^7/K-^^-^ (PEB) -T 
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5 0 Mic, 0. 1 — 5%, #£L<f*2 — 3%(7;>-r h7 
y fvu-rv^e-^jU/^ kp^-W K (tmah) «s 

*L<li30»-2m *« (d i p) 8fe, '*K^ 
(puddle) (spray) j£«£>ff 

fete «t «9 s ^ t ic «t <9 s«±(- 

(^tp-Ct 19 3 nmGOA r F «fc <9 Sttfi^) 157 n m<7) 
F2, 146nmCDKr2, 1 3 4nmOOKrAr > 12 
6 n m© A r 2 4 ^©a:^^ l/-f Xfll&tffltF- 

mzx y^y^sar*fes 0 iits 

[0 0 9 0] 

hWll, S^^/^— ISWR/EU 1 8 0 nm 
W^ttl 6 0nmWTW8ftlC*5lt5BS, »fifc 

iLSI KagfflO^aB^^ — LrMtfc 
[0 0 9 1 ] 

[0 0 9 2] [*J*« 1 ] 5 - { 2 - ( t e r t -:/ h 
^r^W^y^^r^) -2, 2-^h!)7;^P^ 

^■/u} ac^yu— 2 -y /MOM^ 0=ty l ) gd^eE 

2 0 0mL(7)t- U -flCi/iS? P^^v^V 

(13. 2g) £ 1 % h y ^yU^D^^U- 3 

-7r>-l-^/U (4 3. 8g)£f±iA^, 180 
t Ct?2#IB«»L^:. EJ6»*W«r«EE!IK«U 19. 
6g(D5- (2 — t Ko^>- 2, 2 — f ^ h y 
u^^-jv) zc-^-jv- 2 -y/U/JOM^ 2) £ 

f#/c 8 4-8 8 *C/ 3 . 3 3 k P a ) 0 

[0 0 9 3] mbtltc*:S'^—2&K?l) *J > 1 7 0 g (C 
*§<B£i2\ WCTHF2 5 gl^lfclM^- 
tert-^/H6. 4gSr}KTU 4 Ott'lffi 

j\sj3?J*? h^^ — t^ct GWSi&fTV^* 24. 
6g(/K-;^l^|t OR* 9 2%) o »b*bfc{t'& 
ftW|S]3ett-^^^^<^ h/K 1 H-NMR, 13 C-NM 
R, I R(Cj;ortTofc 0 

[0 0 9 4] [^dcM2] 5- {2- (1' -xhdr-> 
^fvi") -2, 2-t:** h y :7yW;*-ny ^/u} ai^vu- 
2- y /UTjfyU^V (^-y^— 3) (D^^c 

-£/&tf»J 1 t fwj^co^r-^ l/c-t- y -v- 2w20g^ 

Lfc», i*THF8 0glcS»$tt Q 



(20) ftffl 2002-145962 

J§ffi£«JEB5feU is!) *4'/i'lJ7J*?w hi? ? 7 j 
— KJ:0tt*l*rm\ 2 2. 5gOTy7-3oUi 

^ h/K 1 H-NMR, ,3 C-NMR, I RCiot 
fTofc. 

[0 0 9 5] 3] 5- {2- (tert-/h 

^^/l^^/U^^v/) - 2 - h y ^/U^ci y ^/U} ^ 

2 0 OmLWt- I/^/C^y'^ v?m>- 
(15. 2g) M-hy7;l/tD^f;i/-3-/fy 

(3 7. 2g)&tfc&2K 1 8OtT2 0$ 
BB*#Lfc. K«?a^**»SEiRBL, 18. 9 g (D5 

- (2-t h y 7/Ptuyf;U) 

- 2 -y/l^/M^ (^t7^5) £r#fc (te9 7- 
9 9t/3. 3 3 k P a) 0 

[0 0 9 6] 'fatbtltc^S 5 £ fc°y '^1 7 0 gi- 
SWSii:, WICTHF 2 5 g tCjga>Lfc— 
20 t e r t-^/H 3. 2g^Tl, 4 0 < CT*lB#Pfl 

^#72*? h^97 4—^£Vmm&ft\<\ 19. 
8g^^-4^#fc 01X^9 2%) o fthtl1tit& 
Mwm&te-rXX^? h/K 1 H — NMR x 13 C-NM 
R, I RlC JcoTfifoTCo 
[0 0 9 7] [<&j£0ij4] 5- {2- (1' -xhdriy 
J-^AO -2-FiJ7/t'tn^f/l'} ^^yu-2-y/U 

30 B£*«<K*Lfc«, «*THF8 0gl:8«Hfc, 

-yu^^/u4. 4 g^TL, -t<o«*«a-ei«FiH« 

«IK*rWES5feL, yy^^7A^P^h^77^ 
-tcj: 9»J*S:tTV\ 18. 0 g OTyv-6(/){^ 
^t#fc (iR*8 9%) o ttbti^c^^^l^l^Ji^^^ 

h/U, 1 H — NMR ^ ,3 C-NMR, I RlC^ot 

[0 0 9 8] |>£J&#'J5] A/v-2/N 
^ -y U"f ^ K (3 0/2 0/5 0) ^^ffl^* 

y-^-D 

3 0 0mLC)77^^C : &y-7- l£rl0. lg.^ey 
-^-2^:4. 9g, N-y f/^i/>f ^ K^r5. Ogtt 

««S:S*#ffl»T, - 7 O^^T'^inL, «/EBtt», 
^yn-^3(Hl^*9^L7to *flBL*-C#fi«, tg^^ 
LTT/t^^^f^i/n^ h y yu^rO. 8 9 
g^JD^L, 6 0t*t#I8, 1 5H#PflSlCS-tirfc 0 

50 nbthiz&&wi(£&mmm. 6ott«ii, ^fe 
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fi^ffc 12. 8 g *r»fc. 

[0 0 9 9] tlbtL/cl^WH-NMR, 13 C-N 
MR, GPC©>IStlTofetl5, »T«#«f»*& 

^e/-^— 1 : : N-y f/^ L/-f ^ K= 3 

1:19:50 

fiffi^^J^^ft (Mw) =8, 70 0 
ft^Aftlfi (Mw/Mn) ==1. 6 3 
[0 100] [£tS0»J6] ^/-7-3Ay^2/N 

- y W;K (4 0/1 0/50) CD^fi-g* (tK 

3 0 0mIJ)77^^ / 3^12. 5g, 
-^—2^:2. 5g, N-T^/l^W ^ Ogft 

— S:3lHllft5agLfco *fi*"C#ffl«, 
*&»Jt Ur/^^^l/ns h V/l-frO. 9 0 
g #Ux_, 6 o°C£-C#mt£, 1 5«FIBRiC*-ti:fco 

fi^frl 3. 1 g£t#fc 0 
[0101] ft&ixfc&'g'fta) 1 H-NMR, 13 C-N 

/ 3 : 2 : N-^f/^M ^ K= 4 

1:9:50 

mfi^^fi (Mw) =8, 40 0 
^T-ft^ (Mw/Mn) =1. 6 5 

[0102] [^;Sfi»J 7] -v— 4 /^e y -v— 5 /n 

- y ^yu-v K (30/20/50) <D^M^ 

y-^-3) 

3 00mL(D77^3|C^y-7-4^9. 8g, 

- 5^4. 5g, N-^f/^W; K^5. 7gttii 

»«r**#H«T, - 7 O^-rftiPU ^EEI&M, ft 
ff*:/n-£3©;f&9i£LtfL 0 Sjft*"C#ffl«, fi^BBte 
^JirLtM^llV-6 5$rl. 0 g^P*:, 6 0^ 

Sr«iSS, 6 fifeM*12. 2g 

[0 10 3] #e>;ft,*ll^{£<7)' H-NMR, ,3 C-N 
MR, GPCOiSilfofci:^ £*T<0#«f*S»£ 

y -v'— 4 : : N-y ^/u-^ U-f ^ K= 3 

0:19:51 

mmw-m^m (mw) =8, 300 



(21) 002-145962 

40 

(Mw/Mn) =1. 5 8 
[0 10 4] [^0i|8] ^y-7-6/^y-e-5/N 
->f/^W ; K (4 0/1 0/5 0) tf>sfcfi-& 

y-e-4) 

3 0 0mL(O77^3}:^y-7-6^12. Og, ^y 
5£:2. 3 g, N-y^yi^-eU-f * K£5. 7 g f± 

70 *6*Ji:bTfP3te«!ll»v-6 5S:l. OgM, 6 0t 
KSrttiAft, 6 0r^*Ett*U fifel^*i2. 6 

g £#fco 

[0 10 5] ^btL^fi^f*^ 1 H-NMR, ,3 C-N 
MR, GPC^iiJ^^^To^ct WT©»«ftt*t 

^■y-v— 6 : ^ey-7-5 : N-y ^vu-v w ^ K=3 

20 9:10:51 

fifi^^J^^ft (Mw) =8, 100 
^T-fi^TP (Mw/Mn) =1. 6 6 

[0106] l&tflM 9] ^ey 3 / n - y <?vu-e u 

^ K (50/50) (D^m^ 
3 0 0mL(7)77X3(:^y7-3 £ 1 4 . 2g, N- 
y ^yu-v-w^ K£:5. 7gft^ M^Lt^^r 

7 0t*t^L, MEtM, **^n-*r3lill»?)jg 
JO f/i/^l/D^hU/Hrl. OgflDx., 6 0t^f#I 

f£, eOttgfffeiL, 6&fi^f£l2. 6g^l 

to 

[0 10 7] Wbih/fcl^ftOT 1 H-NMR, 13 C-N 
MR, GPC<n®\7£&fto1ZbZ*>, KTW»«f»*i 

^■y -r— 3 : N-yf;^l//f ; K=5 0 : 5 0 
40 IfTO^^t (Mw) =9, 5 00 
^ffitfMS (Mw/Mn) =1. 9 8 

[0108] d&jSWi o] ^-y-^—2/N-y ^vi^ 

W S K (5 0/5 0) co*fi^«»^3c3eiS<i*ft|i 
3 0 0mLW77^3[;^y-7-2$:l 7. 8g, N — 
y=f;^KU^5. 7gf±^ MHT^ 
t^SgftALfc, c<&aC#»*«^#H«T, - 
7 0«t'^U «BEIIft», 3 Sift 9 ig 

Lfc B SHa*-o#Ma«L imu^itT/^^y 
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6 0t;-C«Eft«U fifeM*12. 6gSr# 
[0 10 9] »^tefel^M«*THF8 0 glC 
4j(:x^t^x^r/U6. 5g^lTL, ^(MStSL 

H-NMR, 13 C-NMR, G P C 0>SJ5£8rfTo £ ^ 

■=ey-^— 2 : N-^ ; K=5 0 : 50 

1 h^i/ai^/uatft*8 0% 

(Mw) =9, 3 00 
(Mw/Mn) =1. 8 5 
[0 110] IMgt&fStmi] [2. 2. 1] 

^zf y - 2 -jj/UTF^m iter tyf/i/) 

/N-7ffy^W * K (50X50) (#!) 
^—6) 
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- 5 -xy- 2 ( t e r t *10 

g, N-^^vt-^U-T 5 K*5. 7 gtt5&^ SJfti: L 

illV-65^1. 0 gflDx.. 6 0^t#lfl 1 

5^^jcs^ityh a ^<D&i&m&&. >fy/p^7/u 

ItfcI^'H-NMR, ,3 C-NMR, GPCG9$ij 

t^D [2. 2. 1] h - 5 -^>-- 2 

( t e r t :/3vU) : N - * U4 $ K= 5 

0:50 

(Mw) = 7, 3 0 0 
(Mw/Mn) =1. 8 5 
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^i©?£l93nm(%) 
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87 


66 


43 




88 


68 


48 


3*!Jv-3 


87 


70 


. 38 


a*Fv~4 


86 


68 


43 


4' 


86 


69 


39 


4" !fv-6 


86 
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|8]^<— ^ LT1H3 0 0 nm^^y^— aKSrf^bfco 
-8 5 0 0 P^fflV\ xyfy»(7)^!;^l(7)l 



CHF3^^f 

c F4#;*?)ftfik 

A r #*Scj| 

[0 117] 
[S2] 



4 0. 0 P a 
1 3 0 0W 
9 mm 
30ml/mi n 
3 0 m 1 / m i n 
10 0ml /m i n 
6 0 s e c 





chf 8 /cf 4 ^a' »»f vr mm 

(nm/min) 


Rms(nm) 


*■ i+- 1 


92 


6.3 


*' J*- 2 


93 


4.6 


*' JI-7- 3 


91 


3.5 


*' i/T-4 


92 


4.5 


*• 


96 


4.6 
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OtftfcflD 


88 
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[0 12 0] F2^^-iy^U—f—m^t^M. VUVE 

2. 3 8%C0^ h^^vUT^-t—^-kfc Kd*'> K<£> 
tf>, BBi:3ftS0^ft6i:#o«*fl: (Eth) (y 
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16 
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[«IE*t-ftlgB*] 0 0 2 0 
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t -r 5^1K*«r*tf Sr. £fc (4) - l — 

(4) - l 6^tf 4rds-C*S. 

[«H3] 

miEttmMB%] oo45 

[0 0 4 5] M7 7iT/^^M^^^^7 

Steffi ±cofctf> go £fi, 7x/- /k etf&fr 

tfTiEst (6) -l- (6) - 5 l co J: otei><n&mif 
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HO 1 L 21/30 
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(72)3§^# M 
(72)3§^# ** 
(72)^0^# »#c 

«f«*+«*lR*«W**W«A28- 1 
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(72)3§0J# iSH 

^w^ttim^pr i # i ^ 
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(72)S8BH# ar» « 

#3OWl|«m^«*^r2805#ll!i ir > h 7 
(72)SS91* ifuffl -it 

F*-i*(##) 2H025 AA09 AB16 AC04 AD03 BEOO 
BE07 BE10 BF11 BGOO CB45 
CC20 FA17 

4J002 BH021 BK001 EB007 EB066 
EB116 EC036 ED026 ED036 
EE036 EH036 EH046 EJ038 
EJ056 EN029 EN139 EQ017 
ER007 EV237 EV247 EV297 
FD207 FD208 FD310 GP03 

4J100 AR090 AR09R AR110 AR11R 
AR36P BA02R BA030 BA15R 
BA22R BB180 BB18R BC03R 
BC04R BC08R BC09R BC12R 
BC22R BC23R BC53R CA04 
CA05 JA38 
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